Mechanical factors do not influence blood flow distribution in atelectasis.
The contribution of mechanical factors to the vascular resistance of the atelectatic lung has been studied in vivo in the anesthetized open-chest dog. When the left lung was ventilated with an hypoxic gas mixture (while the right lung was ventilated with 100% O2), left lung blood flow decreased from 0.99 +/- 0.11 1.min-1 to 0.40 +/- 0.08 1.min-1 due to hypoxic pulmonary vasoconstriction (hypoxic stimulus PSO2 = 36.1 +/- 0.8 mmHg). When the left lung was made atelectatic, blood flow decreased to 0.65 +/- 0.11 1.min-1, consistent with a weaker hypoxic stimulus (PSO2 = 54.0 +/- 3.2 mmHg). With the addition of sodium nitroprusside infused intravenously, left lung blood flow increased to 1.05 +/- 0.14 1.min-1 during atelectasis, and to 0.61 +/- 0.09 1.min-1 during hypoxic ventilation, while flow remained at 0.94 +/- 0.18 1.min-1 during hyperoxic ventilation. When the results were plotted on pressure-flow diagrams, the hyperoxic, hypoxic, and atelectatic lung points fell on the same pressure-flow line in the presence of nitroprusside. It is concluded that hypoxic pulmonary vasoconstriction is the major (but not necessarily only) determinant of increased vascular resistance in the atelectatic lung, and that passive mechanical factors do not measurably affect blood flow distribution during open-chest atelectasis.